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ABSTRACT
Adenoid cystic carcinoma (AdCC) of the head
and neck is a well-recognized pathologic entity
that rarely occurs in the larynx. Although the
5-year locoregional control rates are high,
distant metastasis has a tendency to appear
more than 5 years post treatment. Because
AdCC of the larynx is uncommon, it is
difficult to standardize a treatment protocol.
One of the controversial points is the decision
whether or not to perform an elective neck
dissection on these patients. Because there is
contradictory information about this issue, we
have critically reviewed the literature from 1912
to 2015 on all reported cases of AdCC of the
larynx in order to clarify this issue. During the
most recent period of our review (1991–2015)
with a more exact diagnosis of the tumor
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histology, 142 cases were observed of AdCC of
the larynx, of which 91 patients had data
pertaining to lymph node status. Eleven of the
91 patients (12.1%) had nodal metastasis and,
based on this low proportion of patients,
routine elective neck dissection is therefore
not recommended.
Keywords: Adenoid cystic carcinoma; Clinical
protocols; Elective neck dissection; Larynx;
Lymph node metastasis; Neck; Oncology;
Treatment
INTRODUCTION
Adenoid cystic carcinoma (AdCC) is an
uncommon tumor, accounting for about 1%
of all head and neck malignancies [1]. It is
typically a slowly growing but relentlessly
progressive neoplasm characterized by
perineural invasion, frequent local recurrences
and late distant hematogenous dissemination
to the lung, liver, bone and brain. In contrast
lymph node metastasis, especially true embolic
lymph node metastasis, is infrequent. Although
the long term prognosis is poor, some patients
may survive 10–15 years or more before
succumbing to their disease.
In a recent international collaborative study
involving nine cancer centers worldwide Amit
et al. identified 270 patients with AdCC of the
head and neck who underwent neck dissection
and observed the overall incidence of neck
metastasis to be 29% [2]. In the same year
they also observed a 17% incidence of occult
nodal metastasis among those patients who
underwent elective neck dissections [3]. Because
of its rarity, it is uncertain whether their data
regarding the frequency of lymph node
metastasis might also apply to AdCC of the
larynx. To address this issue we critically
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reviewed the world literature on AdCC of the
larynx in an attempt to suggest guidelines for
the management of the neck in patients with
AdCC at this anatomic site. This article is based
on previously conducted studies and does not
involve any new studies of human or animal
subjects performed by any of the authors.
REVIEW OF THE LITERATURE
AND ANALYSIS
Minor salivary-type glands are present in most
of the laryngeal mucosa: abundantly in the
subglottis, false cords/anterior commissure and
usually absent from the true cords [4]. Yet
despite their presence, glandular neoplasms
are distinctly unusual. AdCC is one of the
most frequent. Because of their rarity, no
single institution has accumulated a large
series of cases, and therefore, only single case
reports or small series are available for review,
which often results in widely conflicting data.
Eschwege et al. [5] reported five cases of AdCC
of the larynx and all were free of cervical lymph
node metastasis as opposed to Spiro and Huvos
[6] who also reported five cases and observed
that four had associated positive lymph nodes
(80%). Accordingly, to appreciate the potential
biological behavior of AdCC of the larynx one
often must rely on a composite review of
published cases. However, this approach is also
hampered by lack of quality data. Some cases
are poorly documented with no histologic
illustrations, and pertinent clinical and/or
pathologic details are often not reported,
including long term follow-up (more than
10 years). In addition, recent new
histopathological entities have been described
that may have been or continue to be confused
with AdCC, such as basaloid squamous cell
carcinoma, polymorphous low grade
carcinoma, epithelial-myoepithelial carcinoma,
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basal cell adenocarcinoma, and cribriform
adenocarcinoma.
With these limitations in mind, we
undertook a literature search of PubMed
(including Medline) using the search strategy
‘‘adenoid cystic carcinoma larynx’’ and
‘‘adenoid cystic carcinoma head neck’’ which
resulted in 1292 articles, which were
hand-searched for pertinent articles. Their
reference lists were also searched for additional
cases. We excluded cases without a definitive
diagnosis of AdCC, cases where the location of
the tumor was not definitely the larynx and
cases which were included in previously
published reviews (as stated in the table, see
remarks). As stated above only a few cases
reported include a complete staging procedure,
the extent of neck dissections, histology images
illustrating the definitive diagnosis, why the
authors performed a neck dissection, follow-up
of the patient, recurrence of the lesion and
location of the recurrence. Our comprehensive
review of AdCC of the larynx reported in the
literature from 1912 to 2015 includes 252 cases
as shown in Table 1 [3, 5–110] (excluded cases
have been summarized in Table 2). Based on
these data, our review indicates that AdCC of
the larynx occurs in individuals averaging
52.3 years of age (range 12–84 years) and is
more common in males (60.7%). The most
frequent site of origin is the subglottis (58.2%)
followed by the supraglottis (32.1%) and glottis
(9.7%). Of the 252 cases, the status of the
regional lymph nodes was specifically
mentioned in 156, and of these 24 (15.4%)
were associated with cervical lymph node
metastasis. Due to the lack of sufficiently long
term follow-up, the number of 47 cases reported
to have had distant metastasis is probably
underestimated.
Of the 24 cases with lymph node metastasis,
information about the specific location of the
tumor within the larynx was available in 16,
and of these 9 arose in the supraglottis, 6 in the
subglottis and 1 in the glottis.
Over the last century there have been
advances in our understanding and
classification of salivary tumors and new
entities have been described some of which
show histologic similarities to AdCC.
Accordingly, one might question the
authenticity of some of the cases labeled as
AdCC of the larynx in the older literature.
Considering the fact that basaloid squamous
cell carcinoma was first described in 1986 [111],
polymorphous low grade adenocarcinoma in
1983 [112], epithelial-myoepithelial carcinoma
in 1972 [113], basal cell adenocarcinoma in 1988
[114] and cribriform adenocarcinoma in 1999
[115], all potential histologic mimickers of
AdCC, we divided our review into two time
periods, (a) 1912–1990 (we have further
subdivided this into two time periods due to
the description of epithelial-myoepithelial
carcinoma in 1972) and (b) 1991–2015
(Table 3), in order to analyze whether the
incidence of lymph node metastasis in AdCC of
the larynx was higher before the description of
these ‘‘new’’ tumors which may have been
mistaken histologically for AdCC. Between
1912 and 1990, we identified 110 cases of AdCC
of the larynx and, of these, 65 had data regarding
lymph node status. Thirteen of these 65 patients
(20%) had lymph node metastasis. For the period
1991–2015, 142 cases were observed and of these
reports 91 patients had data pertaining to lymph
node status. Eleven of the 91 patients (12.1%)
had nodal metastasis. Possibly, this decline in the
incidence of lymph node metastasis between the
two time periods might in part be related as noted
above to incorrect histological diagnosis prior to
1991, though the difference does not appear
statistically significant (v2 = 1.75, df = 1,
p[0.05).
556 Adv Ther (2016) 33:553–579
T
ab
le
1
R
ev
ie
w
of
re
po
rt
ed
ca
se
s
of
ad
en
oi
d
cy
st
ic
ca
rc
in
om
a
of
th
e
la
ry
nx
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
B
ro
ec
ka
er
t
(1
91
2)
[8
]
1
57
M
SG
A
bs
en
t
A
bs
en
t
B
ou
rg
eo
is
an
d
So
ul
as
(1
93
1)
[9
]
1
34
F
E
A
bs
en
t
Pr
es
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s
E
ig
le
r
(1
93
2)
[1
0]
1
45
F
E
A
bs
en
t
Pr
es
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
ce
rv
ic
al
sp
in
e
L
em
aıˆ
tr
e
et
al
.(
19
36
)
[1
1]
1
34
M
E
A
bs
en
t
A
bs
en
t
K
ra
m
er
an
d
So
m
(1
93
9)
[1
2]
1
36
M
Su
G
A
bs
en
t
A
bs
en
t
Id
e
an
d
C
ah
n
(1
94
8)
[1
3]
1
52
M
Su
G
A
bs
en
t
A
bs
en
t
M
cD
on
al
d
an
d
H
av
en
s
(1
94
8)
[1
4]
4
N
A
N
A
2
L
2
Su
G
N
A
N
A
D
at
a
an
al
yz
ed
m
ix
ed
w
it
h
ot
he
r
lo
ca
ti
on
s
an
d
hi
st
ol
og
ie
s
Pi
ro
dd
a
(1
95
1)
[1
5]
1
N
A
N
A
L
N
A
N
A
B
er
da
l
an
d
M
yl
iu
s
(1
95
4)
[1
6]
1
36
F
Su
G
A
bs
en
t
A
bs
en
t
Pu
tn
ey
an
d
M
cS
tr
av
og
(1
95
4)
[1
7]
1
55
M
SG
Pr
es
en
t
A
bs
en
t
L
ym
ph
no
de
in
vo
lv
em
en
t
du
e
to
in
va
si
on
of
ex
te
ns
iv
e
re
cu
rr
en
t
tu
m
or
A
be
rc
ro
m
by
an
d
R
ew
el
l
(1
95
5)
[1
8]
1
N
A
N
A
L
N
A
N
A
A
hu
ed
(1
95
6)
[1
9]
1
48
M
E
Pr
es
en
t
Pr
es
en
t
C
er
vi
ca
l
ly
m
ph
no
de
in
vo
lv
em
en
t
du
e
to
di
re
ct
in
va
si
on
of
th
e
pr
im
ar
y
tu
m
or
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s,
ﬁf
th
ri
b,
di
ap
hr
ag
m
,p
le
ur
ae
M
ur
ta
gh
an
d
H
ou
se
(1
95
6)
[2
0]
1
40
M
L
A
bs
en
t
Pr
es
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s
Adv Ther (2016) 33:553–579 557
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
Pi
et
ra
nt
on
i
an
d
L
eo
na
rd
el
li
(1
95
7)
[2
1]
2
42 49
F F
L L
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
So
bo
ro
ff
(1
95
9)
[2
2]
1
60
F
Su
G
A
bs
en
t
A
bs
en
t
L
er
ou
x-
R
ob
er
t
et
al
.(
19
61
)
[2
3]
7
58 55 N
A
N
A
53 54 69
M M M M M M M
L
ef
t
A
E
F,
PS
R
ig
ht
PS
R
ig
ht
H
L
R
ig
ht
PS
E
,l
ef
t
A
E
F
E Su
G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
So
m
e
re
se
rv
at
io
ns
ab
ou
t
th
e
co
rr
ec
t
id
en
ti
ﬁc
at
io
n
of
th
e
on
co
ty
pe
s
Pa
ti
en
t
2
w
it
h
di
st
an
t
m
et
as
ta
si
s
to
lu
ng
s
A
sh
et
al
.(
19
64
)
[2
4]
1
29
M
R
ig
ht
V
C
,F
V
C
,V
,T
N
A
N
A
Io
si
pe
sc
u
an
d
M
an
ol
es
cu
(1
96
5)
[2
5]
1
72
M
G
A
bs
en
t
A
bs
en
t
R
os
en
fe
ld
et
al
.(
19
66
)
[2
6]
3
N
A
N
A
N
A
N
A
N
A
N
A
L L L
N
A
N
A
N
A
N
A
N
A
N
A
T
oo
m
ey
(1
96
7)
[2
7]
1
68
F
Su
G
,T
Pr
es
en
t
A
bs
en
t
B
ila
te
ra
l
ce
rv
ic
al
no
de
s
C
ad
y
et
al
.(
19
68
)
[2
8]
3
N
A
N
A
N
A
N
A
N
A
N
A
L L L
N
A
N
A
N
A
N
A
N
A
N
A
A
lla
ch
y
(1
96
9)
[2
9]
1
58
F
Su
G
,L
ef
t
L
A
bs
en
t
A
bs
en
t
B
er
da
l
et
al
.(
19
69
)
[3
0 ]
1
36
F
Su
G
A
bs
en
t
A
bs
en
t
558 Adv Ther (2016) 33:553–579
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
L
eo
na
rd
el
li
an
d
Pi
zz
et
ti
(1
97
0)
[3
1]
4
38 39 31 51
M M M F
Su
G
Su
G
,L
ef
t
V
C
L
ef
t
FV
C
an
d
V
L
ef
t
L
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
M
et
as
ta
ti
c
sp
re
ad
A
da
m
s
an
d
D
uv
al
l
(1
97
1)
[3
2]
1
N
A
N
A
R
ig
ht
FV
C
,A
E
F,
E
Pr
es
en
t
Pr
es
en
t
B
ila
te
ra
l
po
si
ti
ve
ce
rv
ic
al
no
de
s
w
it
h
hi
st
ol
og
y
ill
us
tr
at
io
n
in
te
xt
Pi
nc
in
i
an
d
M
an
de
lli
(1
97
1)
[3
3]
1
53
M
Su
G
A
bs
en
t
A
bs
en
t
Je
lı´n
ek
(1
97
3)
[3
4]
1
N
A
N
A
Su
G
N
A
N
A
Sp
ir
o
et
al
.(
19
73
)
[3
5]
3
N
A
N
A
2
SG
,1
G
N
A
N
A
A
ck
er
m
an
an
d
R
os
ai
(1
97
4)
[3
6]
3
N
A
N
A
N
A
N
A
N
A
N
A
L L L
N
A
N
A
Pr
es
en
t
N
A
N
A
Pr
es
en
t
L
ym
ph
no
de
in
vo
lv
em
en
t
du
e
to
em
bo
lic
m
et
as
ta
si
s
or
co
nt
ig
uo
us
in
ﬁl
tr
at
io
n?
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s
G
ro
ss
et
al
.(
19
74
)
[3
7]
1
N
A
N
A
V
C
,F
V
C
N
A
N
A
M
uz
af
fa
r
an
d
B
ol
st
ad
(1
97
4)
[3
8]
1
47
F
L
N
A
N
A
W
hi
ck
er
et
al
.(
19
74
)
[3
9]
9
N
A
N
A
N
A
N
A
N
A
O
ne
ca
se
w
it
h
ly
m
ph
no
de
s
du
e
ei
th
er
to
di
re
ct
in
ﬁl
tr
at
io
n
or
cl
as
si
c
em
bo
lic
m
et
as
ta
si
s
E
sc
hw
eg
e
et
al
.(
19
75
)
[5
]
5
46 52 53 66 73
M M M F M
L E V
C
,P
L
W
Su
G
Su
G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
Pr
es
en
t
A
bs
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s;
ca
nc
er
of
ce
rv
ix
as
so
ci
at
ed
Adv Ther (2016) 33:553–579 559
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
G
er
ar
d
an
d
D
e
G
an
dt
(1
97
5)
[4
0]
1
71
F
Su
G
,G
A
bs
en
t
Pr
es
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s
Se
ss
io
ns
et
al
.(
19
75
)
[4
1]
3
N
A
N
A
N
A
N
A
N
A
C
lin
ic
al
in
fo
rm
at
io
n
ar
e
m
ix
ed
w
it
h
ot
he
r
gl
an
du
la
r
ne
op
la
sm
s
H
ou
le
et
al
.(
19
76
)
[4
2]
1
52
M
R
ig
ht
A
E
F,
FV
C
,a
ry
te
no
id
an
d
PS
A
bs
en
t
A
bs
en
t
20
ly
m
ph
no
de
s
hi
st
ol
og
ic
al
ly
fr
ee
K
ek
el
id
ze
(1
97
6)
[4
3]
1
N
A
N
A
L
N
A
N
A
Sp
ir
o
et
al
.(
19
76
)
[4
4]
3
57 70 38
M F M
G E E
Pr
es
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
C
ar
ci
no
m
at
os
is
O
lo
fs
so
n
an
d
va
n
N
os
tr
an
d
(1
97
7)
[4
5]
4
26 63 66 56
F M F M
Su
G
an
d
T
Su
G
,T
,e
so
ph
ag
us
,p
ha
ry
nx
,
th
yr
oi
d
gl
an
d
R
ig
ht
L
Su
G
,l
ef
t
V
C
an
d
FV
C
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
T
hr
ee
pa
ra
es
op
ha
ge
al
po
si
ti
ve
no
de
s,
no
t
pa
lp
at
ed
;
di
st
an
t
m
et
as
ta
si
s
to
lu
ng
s
Fl
ei
sc
he
r
et
al
.(
19
78
)
[4
6]
5
54 41 35 63 52
M M M F M
E
,l
ef
t
A
E
F
an
d
PS
FV
C
Su
G
Su
G
Su
G
A
bs
en
t
Pr
es
en
t
A
bs
en
t
N
A
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
N
A
A
bs
en
t
W
it
h
hi
st
ol
og
ic
al
ill
us
tr
at
io
n
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
an
d
br
ai
n
M
an
ko
di
an
d
Sh
ah
(1
97
9)
[4
7]
1
72
M
Su
G
A
bs
en
t
A
bs
en
t
M
ar
sh
an
d
A
lle
n
(1
97
9)
[4
8]
1
50
F
Su
G
A
bs
en
t
Pr
es
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
560 Adv Ther (2016) 33:553–579
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
D
on
ov
an
an
d
C
on
le
y
(1
98
3)
[4
9]
3
42 70 58
F F F
Su
G
,T
,e
so
ph
ag
us
,
pa
ra
tr
ac
he
al
ar
ea
Su
G
,T
Su
G
,T
Pr
es
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s,
liv
er
N
ec
k
re
cu
rr
en
ce
bu
t
no
t
sp
ec
iﬁ
ed
if
it
w
as
on
a
ly
m
ph
no
de
Fe
rl
it
o
an
d
C
ar
us
o
(1
98
3)
[5
0]
2
52 29
F F
E Su
G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
T
ew
ﬁk
et
al
.(
19
83
)
[7
]
1
79
M
Su
G
A
bs
en
t
A
bs
en
t
C
oh
en
et
al
.(
19
85
)
[5
1]
8
N
A
N
A
5
SG
,3
Su
G
3
Pr
es
en
t
N
A
T
w
o
pa
ti
en
ts
w
it
h
ly
m
ph
no
de
s
at
di
ag
no
si
s,
on
e
pa
ti
en
t
m
an
ife
st
ed
ly
m
ph
no
de
s
13
ye
ar
s
af
te
r
di
ag
no
si
s
St
ill
w
ag
on
et
al
.(
19
85
)
[5
2]
1
55
M
E
Pr
es
en
t
Pr
es
en
t
A
dC
C
-H
G
T
Fi
ve
ce
rv
ic
al
ly
m
ph
no
de
s
po
si
ti
ve
w
it
h
ex
tr
ac
ap
su
la
r
in
va
si
on
(h
is
to
lo
gi
ca
l
ill
us
tr
at
io
n)
D
is
ta
nt
m
et
as
ta
si
s
to
liv
er
,b
on
e
m
ar
ro
w
,l
ym
ph
no
de
s,
br
ai
n,
he
ar
t,
lu
ng
s
an
d
ki
dn
ey
s
G
ad
om
sk
ie
t
al
.(
19
86
)
[5
3]
2
68 54
M M
SG E
N
A
Pr
es
en
t
A
bs
en
t
Pr
es
en
t
T
he
ﬁr
st
pa
ti
en
t
un
de
rw
en
t
m
od
iﬁ
ed
ne
ck
di
ss
ec
ti
on
bu
t
th
e
re
su
lts
ar
e
no
t
av
ai
la
bl
e
in
th
e
te
xt
H
e
is
al
iv
e
an
d
fr
ee
of
di
se
as
e
Jo
ne
s
et
al
.(
19
86
)
[5
4]
1
34
F
Su
G
A
bs
en
t
A
bs
en
t
L
i
(1
98
8)
[5
5]
7
N
A
5
M
/
2F
3
SG
,3
G
,1
Su
G
N
A
N
A
Adv Ther (2016) 33:553–579 561
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
Fe
rl
it
o
et
al
.(
19
90
)
[5
6]
6
52 29 72 58 48 76
F F F F M M
SG Su
G
Su
G
Su
G
Su
G
SG
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
liv
er
,b
on
es
O
ne
in
ci
de
nt
al
no
de
fr
ee
of
tu
m
or
66
le
ft
ce
rv
ic
al
no
de
s
fr
ee
of
tu
m
or
Po
si
ti
ve
re
se
ct
io
n
m
ar
gi
ns
;
di
st
an
t
m
et
as
ta
si
s
to
lu
ng
s
T
hi
s
se
ri
es
in
cl
ud
es
th
e
tw
o
ca
se
s
of
A
dC
C
re
po
rt
ed
pr
ev
io
us
ly
by
Fe
rl
it
o
an
d
C
ar
us
o
in
19
83
[5
0]
C
as
e
3
di
st
an
t
m
et
as
ta
si
s
pr
io
r
to
tr
ea
tm
en
t
Pa
re
de
s
O
sa
do
et
al
.(
19
90
)
[5
7]
1
52
F
Su
G
,T
A
bs
en
t
A
bs
en
t
D
ue
n˜a
s
Pa
rr
ill
a
et
al
.(
19
91
)
[5
8]
1
65
M
E
A
bs
en
t
A
bs
en
t
Se
ra
ﬁn
i
et
al
.(
19
91
)
[5
9]
2
62 54
M M
Su
G
Su
G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Sp
ir
o
an
d
H
uv
os
(1
99
2)
[6
]
5
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
L L L L L
Pr
es
en
t
Pr
es
en
t
Pr
es
en
t
Pr
es
en
t
A
bs
en
t
N
A
N
A
N
A
N
A
N
A
In
ci
de
nc
e
of
ce
rv
ic
al
m
et
as
ta
si
s
w
as
re
po
rt
ed
as
60
%
w
hi
ch
do
es
no
t
m
at
ch
w
it
h
th
ei
r
da
ta
of
4
ou
t
of
5
po
si
ti
ve
ly
m
ph
no
de
s
=
80
%
T
he
pr
es
en
t
se
ri
es
in
cl
ud
es
th
e
ca
se
s
re
po
rt
ed
pr
ev
io
us
ly
by
Sp
ir
o
et
al
.
[3
5]
an
d
Sp
ir
o
et
al
.[
44
]
562 Adv Ther (2016) 33:553–579
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
B
ig
na
rd
i
et
al
.(
19
93
)
[6
0]
2
65 76
F F
SG Su
G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
N
o
ne
ck
di
ss
ec
ti
on
;
no
R
T
;
6
ye
ar
s
fo
llo
w
-u
p
N
o
ne
ck
di
ss
ec
ti
on
;
po
st
op
R
T
;
4
ye
ar
s
fo
llo
w
-u
p
G
ie
re
k
et
al
.(
19
94
)
[6
1]
2
N
A
N
A
N
A
N
A
Su
G
,T
Su
G
,T
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
nd
er
so
n
et
al
.(
19
95
)
[6
2]
3
N
A
N
A
N
A
N
A
N
A
N
A
SG SG Su
G
N
A
N
A
N
A
A
bs
en
t
A
bs
en
t
A
bs
en
t
D
at
a
m
ix
ed
w
it
h
ot
he
r
lo
ca
ti
on
(h
yp
op
ha
ry
nx
)
an
d
ot
he
r
hi
st
ol
og
ic
ty
pe
s
of
tu
m
or
s
de
K
er
vi
le
r
et
al
.(
19
95
)
[6
3]
1
52
M
A
E
F
Pr
es
en
t
Pr
es
en
t
Se
ve
n
of
th
e
ei
gh
t
ly
m
ph
no
de
s
co
nt
ai
ne
d
tu
m
or
,w
it
h
ru
pt
ur
ed
ca
ps
ul
e
B
ila
te
ra
l
ce
rv
ic
al
ly
m
ph
no
de
s
re
cu
rr
en
ce
an
d
lu
ng
m
et
as
ta
si
s
Sc
ot
t
an
d
G
lo
ve
r
(1
99
5)
[6
4]
1
66
F
Su
G
A
bs
en
t
A
bs
en
t
L
am
an
d
Y
ue
n
(1
99
6)
[6
5]
1
56
F
Su
G
N
A
N
A
O
ne
ca
se
of
A
dC
C
am
on
g
45
1
ca
nc
er
s
of
th
e
la
ry
nx
Pa
rs
on
s
et
al
.(
19
96
)
[6
6]
2
N
A
N
A
N
A
N
A
N
A
N
A
T
w
o
ca
se
s
of
la
ry
ng
ea
l
A
dC
C
am
on
g
57
A
dC
C
of
th
e
he
ad
an
d
ne
ck
D
at
a
w
er
e
an
al
yz
ed
to
ge
th
er
w
it
h
ot
he
r
lo
ca
ti
on
s
an
d
hi
st
ol
og
ic
al
su
bt
yp
es
Sp
ir
o
(1
99
7)
[6
7]
5
N
A
N
A
N
A
N
A
3
Pr
es
en
t
T
he
se
da
ta
ar
e
no
t
ac
co
un
te
d
at
th
e
en
d
of
th
e
ta
bl
e
be
ca
us
e
th
ey
ar
e
in
cl
ud
ed
in
a
pr
ev
io
us
ar
ti
cl
e
[6
]
Adv Ther (2016) 33:553–579 563
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
Sr
iv
as
ta
va
an
d
B
at
hi
a
(1
99
7)
[6
8]
1
30
M
Su
G
A
bs
en
t
A
bs
en
t
A
la
vi
et
al
.(
19
99
)
[6
9]
5
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
G SG Su
G
Su
G
Su
G
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
D
at
a
of
di
ff
er
en
t
gl
an
du
la
r
ca
rc
in
om
as
ar
e
m
ix
ed
D
am
bo
re
ne
a
T
aj
ad
a
et
al
.
(1
99
9)
[7
0]
1
N
A
N
A
N
A
N
A
N
A
Fo
rd
ic
e
et
al
.(
19
99
)
[7
1]
2
N
A
N
A
N
A
N
A
N
A
D
at
a
of
A
dC
C
of
di
ff
er
en
t
lo
ca
ti
on
s
an
al
yz
ed
to
ge
th
er
H
og
g
et
al
.(
19
99
)
[7
2]
1
72
M
Su
G
A
bs
en
t
A
bs
en
t
Pa
ti
en
t
w
it
h
a
go
it
er
th
at
co
nf
ou
nd
ed
th
e
di
ag
no
st
ic
pr
oc
es
s
M
or
ai
s
Pe´
re
z
et
al
.(
19
99
)
[7
3]
1
26
F
SG
A
bs
en
t
A
bs
en
t
N
o
ne
ck
di
ss
ec
ti
on
V
ei
ve
rs
et
al
.(
20
01
)
[7
4]
1
39
M
Su
G
,a
nt
er
io
r
co
m
m
is
su
re
A
bs
en
t
Pr
es
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s
Ja
va
di
et
al
.(
20
02
)
[7
5]
1
12
M
Su
G
A
bs
en
t
A
bs
en
t
M
ah
lst
ed
t
et
al
.(
20
02
)
[7
6]
6
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
SG SG SG SG SG Su
G
1
pa
ti
en
t
w
as
N
1
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
It
is
no
t
sp
ec
iﬁ
ed
in
th
e
ar
ti
cl
e
w
hi
ch
pa
ti
en
t
w
as
N
1
T
w
o
pa
ti
en
ts
un
de
rw
en
t
ne
ck
di
ss
ec
ti
on
564 Adv Ther (2016) 33:553–579
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
L
ee
et
al
.(
20
03
)
[7
7]
1
50
M
E
A
bs
en
t
A
bs
en
t
Si
lv
er
m
an
et
al
.(
20
04
)
[7
8]
4
N
A
N
A
N
A
N
A
N
A
D
at
a
an
al
yz
ed
m
ix
ed
w
it
h
ot
he
r
lo
ca
ti
on
s
G
ai
ss
er
t
et
al
.(
20
05
)
[7
9]
9
N
A
N
A
9
Su
G
A
bs
en
t
3
pr
es
en
t
T
hr
ee
pa
ti
en
ts
w
it
h
A
dC
C
di
ed
of
di
st
an
t
di
se
as
e
G
an
ly
et
al
.(
20
06
)
[8
0]
10
45 40 54 56 69 74 40 53 54 55
F F M M F F F M M M
A
ry
te
no
id
E E Su
G
Su
G
Su
G
Su
G
Su
G
Su
G
Su
G
Pr
es
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
dC
C
-H
G
T
A
dC
C
-H
G
T
A
dC
C
-H
G
T
A
dC
C
-H
G
T
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
s
an
d
in
pa
ti
en
t
2
to
lu
ng
s
an
d
bo
ne
(G
ra
de
cl
as
si
ﬁc
at
io
n
fo
llo
w
in
g
th
e
M
.
D
.A
nd
er
so
n
G
ra
di
ng
[8
1]
)
H
ad
da
d
et
al
.(
20
06
)
[8
2]
1
41
M
Su
G
,G
A
bs
en
t
A
bs
en
t
K
ha
n
et
al
.(
20
06
)
[8
3]
1
30
F
Su
G
A
bs
en
t
A
bs
en
t
W
an
g
et
al
.(
20
06
)
[8
4]
4
48 60 69 58
M M M M
G G SG Su
G
,G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
D
ea
d
w
it
ho
ut
di
se
as
e
D
ea
d
w
it
ho
ut
di
se
as
e
A
liv
e
w
it
ho
ut
di
se
as
e
D
ea
d
of
lu
ng
m
et
as
ta
si
s
D
el
N
eg
ro
et
al
.(
20
07
)
[8
5 ]
1
55
F
Su
G
A
bs
en
t
A
bs
en
t
M
es
sa
ou
di
et
al
.(
20
07
)
[8
6]
1
49
M
Su
G
A
bs
en
t
A
bs
en
t
A
yd
in
et
al
.(
20
08
)
[8
7]
1
16
F
Su
G
A
bs
en
t
A
bs
en
t
Adv Ther (2016) 33:553–579 565
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
M
ou
ka
rb
el
et
al
.(
20
08
)
[8
8]
15
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
N
A
A
bs
en
t
A
bs
en
t
N
A
A
bs
en
t
Pr
es
en
t
Pr
es
en
t
Pr
es
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
Pr
es
en
t
Pr
es
en
t
Pr
es
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
Pr
es
en
t
Pr
es
en
t
N
o
da
ta
av
ai
la
bl
e
ab
ou
t
ly
m
ph
no
de
st
at
us
T
w
o
pa
ti
en
ts
su
ff
er
ed
re
gi
on
al
re
cu
rr
en
ce
s,
bu
t
w
it
ho
ut
sp
ec
iﬁ
ca
ti
on
s
(s
ho
w
ed
in
th
e
ta
bl
e
as
N
A
in
ly
m
ph
no
de
co
lu
m
n)
W
an
g
et
al
.(
20
09
)
[8
9]
1
54
F
Su
G
A
bs
en
t
A
bs
en
t
Z
vr
ko
an
d
G
ol
ub
ov
ic´
(2
00
9)
[9
0]
1
55
M
Su
G
A
bs
en
t
A
bs
en
t
M
ur
ra
y
et
al
.(
20
10
)
[9
1]
1
26
M
L
N
A
Pr
es
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
an
d
sp
le
en
N
he
m
be
et
al
.(
20
10
)
[9
2]
1
54
M
Su
G
A
bs
en
t
A
bs
en
t
O
pl
at
ek
et
al
.(
20
10
)
[9
3]
5
N
A
N
A
N
A
N
A
N
A
D
at
a
an
al
yz
ed
m
ix
ed
w
it
h
ot
he
r
lo
ca
ti
on
s
Z
al
d
et
al
.(
20
10
)
[9
4]
1
60
M
Su
G
,V
C
A
bs
en
t
A
bs
en
t
L
lo
yd
et
al
.(
20
11
)
[9
5]
26
N
A
N
A
N
A
N
A
N
A
566 Adv Ther (2016) 33:553–579
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
B
al
am
uc
ki
et
al
.(
20
12
)
[9
6]
2
N
A
N
A
N
A
N
A
N
A
D
at
a
w
er
e
an
al
yz
ed
m
ix
ed
w
it
h
ot
he
r
lo
ca
ti
on
s
B
ol
an
d
et
al
.(
20
12
)
[9
7]
1
60
F
L
N
A
N
A
D
ea
d
of
di
se
as
e
C
al
za
da
et
al
.(
20
12
)
[9
8]
6
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
L R
ig
ht
A
E
F
R
ig
ht
V
C
R
ig
ht
V
C
Su
G
Su
G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
O
ne
of
th
es
e
pa
ti
en
ts
ha
d
a
m
od
iﬁ
ed
ra
di
ca
l
ne
ck
di
ss
ec
ti
on
be
ca
us
e
of
pa
lp
ab
le
no
da
l
di
se
as
e
(a
lth
ou
gh
ﬁn
al
pa
th
ol
og
y
sh
ow
ed
no
ev
id
en
ce
of
m
et
as
ta
ti
c
A
dC
C
)
C
os
ta
et
al
.(
20
12
)
[9
9]
1
58
F
L
A
bs
en
t
Pr
es
en
t
Fr
ie
dm
an
et
al
.(
20
12
)
[1
00
]
1
N
A
N
A
Su
G
A
bs
en
t
A
bs
en
t
N
ie
lse
n
et
al
.(
20
12
)
[1
01
]
4
67 46 19 61
M M M M
SG Su
G
G T
ra
ns
gl
ot
ti
c
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
N
A
A
bs
en
t
A
bs
en
t
A
bs
en
t
M
is
iu
ki
ew
ic
z
et
al
.(
20
13
)
[1
02
]
2
41 73
M M
Su
G
G
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
D
is
ta
nt
m
et
as
ta
si
s
to
lu
ng
T
es
ta
et
al
.(
20
13
)
[1
03
]
1
61
F
L
ef
t
V
C
A
bs
en
t
A
bs
en
t
Pa
ti
en
t
ha
d
bi
la
te
ra
l
ce
rv
ic
al
ly
m
ph
no
de
hy
pe
rp
la
si
a,
bu
t
hi
st
ol
og
ic
al
ex
am
in
at
io
n
w
as
fr
ee
of
m
et
as
ta
si
s
Adv Ther (2016) 33:553–579 567
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
va
n
W
ee
rt
et
al
.(
20
13
)
[1
04
]
3
N
A
N
A
3
L
A
bs
en
t
A
bs
en
t
T
um
or
si
te
is
re
fe
rr
ed
as
la
ry
nx
/t
ra
ch
ea
A
ut
ho
r
by
pe
rs
on
al
co
m
m
un
ic
at
io
n
in
di
ca
te
us
th
at
th
er
e
ar
e
fo
ur
ca
se
s,
th
re
e
la
ry
nx
an
d
on
e
tr
ac
he
a
Q
ia
n
et
al
.(
20
14
)
[1
05
]
1
44
F
SG
A
bs
en
t
A
bs
en
t
Z
ha
ng
et
al
.(
20
14
)
[1
06
]
9
84 36 77 75 36 48 74 74 70
F M M M F M M F M
Su
G
Su
G
E
,F
V
C
A
E
F,
FV
C
Su
G
Su
G
Su
G
Su
G
,e
so
ph
ag
us
,
m
ed
ia
st
in
um
V
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
Pr
es
en
t
Pr
es
en
t
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
N
A
O
ne
pa
ti
en
t
ha
d
di
st
an
t
m
et
as
ta
si
s
at
di
ag
no
si
s
Se
ve
n
pa
ti
en
t
de
ad
of
di
se
as
e
A
m
it
et
al
.(
20
15
)
[3
]
6
N
A
N
A
L
N
A
N
A
O
ne
ca
se
un
de
rw
en
t
ne
ck
di
ss
ec
ti
on
,
bu
t
re
su
lts
ar
e
m
ix
ed
w
it
h
ot
he
r
lo
ca
ti
on
s
C
ar
m
el
et
al
.(
20
15
)
[1
07
]
1
N
A
F
E
,P
S
A
bs
en
t
A
bs
en
t
D
ub
al
et
al
.(
20
15
)
[1
08
]
69
N
A
N
A
5
G
,2
6
SG
,3
1
Su
G
,7
L
N
A
N
A
St
ag
in
g
da
ta
w
er
e
on
ly
av
ai
la
bl
e
fo
r
33
pa
ti
en
ts
:2
9
pa
ti
en
ts
w
er
e
N
0,
1
N
1,
2
N
2
an
d
1
N
X
;
2
pa
ti
en
ts
w
er
e
M
1
at
th
e
m
om
en
t
of
di
ag
no
si
s
568 Adv Ther (2016) 33:553–579
T
a
b
le
1
co
nt
in
ue
d
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
H
su
et
al
.(
20
15
)
[1
09
]
1
N
A
N
A
L
N
A
N
A
L
iu
an
d
C
he
n
(2
01
5)
[1
10
]
6
46 61 56 47 15 39
M M F F F M
SG Su
G
SG Su
G
Su
G
Su
G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
Fo
ur
pa
ti
en
ts
un
de
rw
en
t
m
od
iﬁ
ed
ra
di
ca
l
ne
ck
di
ss
ec
ti
on
be
ca
us
e
of
pa
lp
ab
le
ce
rv
ic
al
ly
m
ph
no
de
s
A
ll
th
e
ly
m
ph
no
de
s
ha
d
re
ac
ti
ve
hy
pe
rp
la
si
a
w
it
ho
ut
ev
id
en
ce
of
m
et
as
ta
ti
c
A
dC
C
Pa
ti
en
t
1
di
st
an
t
m
et
as
ta
si
s
to
lu
ng
,
pa
ti
en
t
3
to
liv
er
T
ot
al
D
at
a
A
va
ila
bl
e
25
2
52
.3
6
82
M
53
F
96
Su
G
53
SG
(i
nc
lu
de
E
,V
,F
V
C
,
A
E
F)
16
G
24
a
47
N
ot
co
un
te
d:
Sp
ir
o
et
al
.[
35
,4
4]
,
Fe
rl
it
o
an
d
C
ar
us
o
[5
0]
,S
pi
ro
[6
7]
,
L
lo
yd
et
al
.[
95
],
D
ub
al
et
al
.[
10
8]
.
Se
e
T
ab
le
2
A
dC
C
ad
en
oi
d
cy
st
ic
ca
rc
in
om
a,
A
dC
C
-H
G
T
ad
en
oi
d
cy
st
ic
ca
rc
in
om
a
w
it
h
hi
gh
gr
ad
e
tr
an
sf
or
m
at
io
n,
A
E
F
ar
ye
pi
gl
ot
ti
c
fo
ld
,E
ep
ig
lo
tt
is
,F
fe
m
al
e,
FV
C
fa
lse
vo
ca
lc
or
d,
G
gl
ot
ti
s,
H
L
he
m
ila
ry
nx
,L
la
ry
nx
,M
m
al
e,
N
A
no
t
av
ai
la
bl
e,
PL
W
ph
ar
yn
go
la
ry
ng
ea
lw
al
l,
PS
py
ri
fo
rm
si
nu
s,
R
T
ra
di
ot
he
ra
py
,S
G
su
pr
ag
lo
tt
is
,S
uG
su
bg
lo
tt
is
,T
tr
ac
he
a,
V
ve
nt
ri
cl
e,
V
C
vo
ca
l
co
rd
a
St
at
us
of
re
gi
on
al
ly
m
ph
no
de
s
av
ai
la
bl
e
in
15
6
ca
se
s
Adv Ther (2016) 33:553–579 569
T
ab
le
2
C
as
es
of
A
dC
C
of
th
e
la
ry
nx
ex
cl
ud
ed
in
th
e
an
al
ys
is
A
ut
ho
r
(Y
ea
r)
[R
ef
er
en
ce
s]
N
o.
ca
se
s
A
ge
Se
x
L
oc
at
io
n
C
er
vi
ca
l
ly
m
ph
no
de
m
et
as
ta
si
s
D
is
ta
nt
m
et
as
ta
si
s
R
em
ar
ks
Sp
ir
o
et
al
.
(1
97
3)
[3
5]
3
N
A
N
A
2
SG
,1
G
N
A
N
A
D
iff
er
en
t
sa
liv
ar
y
gl
an
d
tu
m
or
s
an
al
yz
ed
by
lo
ca
ti
on
or
by
hi
st
ol
og
y
T
he
se
da
ta
ar
e
no
t
ac
co
un
te
d
in
T
ab
le
1
be
ca
us
e
th
ey
ar
e
in
cl
ud
ed
in
a
po
st
er
io
r
ar
ti
cl
e
of
th
e
au
th
or
[6
]
Sp
ir
o
et
al
.
(1
97
6)
[4
4]
3
57 70 38
M F M
G E E
Pr
es
en
t
A
bs
en
t
A
bs
en
t
Pr
es
en
t
A
bs
en
t
A
bs
en
t
C
ar
ci
no
m
at
os
is
T
he
se
da
ta
ar
e
no
t
ac
co
un
te
d
in
T
ab
le
1
be
ca
us
e
th
ey
ar
e
in
cl
ud
ed
in
a
po
st
er
io
r
ar
ti
cl
e
of
th
e
au
th
or
[6
]
Fe
rl
it
o
an
d
C
ar
us
o
(1
98
3)
[5
0]
2
52 29
F F
E Su
G
A
bs
en
t
A
bs
en
t
A
bs
en
t
A
bs
en
t
T
he
se
da
ta
ar
e
no
t
ac
co
un
te
d
in
T
ab
le
1
be
ca
us
e
th
ey
ar
e
in
cl
ud
ed
in
a
po
st
er
io
r
ar
ti
cl
e
of
th
e
au
th
or
[5
6]
Sp
ir
o
(1
99
7)
[6
7]
5
N
A
N
A
N
A
N
A
3
Pr
es
en
t
T
he
se
da
ta
ar
e
no
t
ac
co
un
te
d
in
T
ab
le
1
be
ca
us
e
th
ey
ar
e
in
cl
ud
ed
in
a
pr
ev
io
us
ar
ti
cl
e
of
th
e
au
th
or
[6
]
L
lo
yd
et
al
.
(2
01
1)
[9
5]
26
N
A
N
A
N
A
N
A
N
A
T
he
se
da
ta
ar
e
no
t
ac
co
un
te
d
in
T
ab
le
1
be
ca
us
e
it
is
no
t
po
ss
ib
le
to
kn
ow
if
th
ey
ar
e
pr
ev
io
us
ly
pu
bl
is
he
d
ca
se
s
(S
E
E
R
D
at
ab
as
e)
D
ub
al
et
al
.
(2
01
5)
[1
08
]
69
N
A
N
A
5
G
,2
6
SG
,
31
Su
G
,7
L
N
A
N
A
St
ag
in
g
da
ta
w
er
e
on
ly
av
ai
la
bl
e
fo
r
33
pa
ti
en
ts
:2
9
pa
ti
en
ts
w
er
e
N
0,
1
N
1,
2
N
2
an
d
1
N
X
;
tw
o
pa
ti
en
ts
w
er
e
M
1
at
th
e
m
om
en
t
of
di
ag
no
si
s
T
he
se
da
ta
ar
e
no
t
ac
co
un
te
d
in
T
ab
le
1
be
ca
us
e
it
is
no
t
po
ss
ib
le
to
kn
ow
if
th
ey
ar
e
pr
ev
io
us
ly
pu
bl
is
he
d
ca
se
s
(S
E
E
R
D
at
ab
as
e)
570 Adv Ther (2016) 33:553–579
DISCUSSION
Salivary gland carcinomas of the larynx are rare
accounting for \1% of laryngeal malignancies
[116] and it has already been noted that among
these AdCC is one of the most common. Their
rarity may be in part related to the paucity of
accessory salivary (mucoserous) glands in this
region [110]. It is reminded that the highest
number of minor glands is localized in the
subglottis; but they are also seen in the
supraglottis and only infrequently in the
glottis [80]. Moukarbel et al. [88], in a 40-year
experience at the Princess Margaret Hospital of
Toronto identified only 15 cases of AdCC of the
larynx and observed the most frequent location
to be the subglotis (60%). Others have also
noted the predominant subglottic location of
this tumor including Batsakis et al. [116] who
found that 2 of their 3 tumors also arose in the
subglottis as did 7 of the 10 tumors reported by
Ganly et al. [80]. In our review of 252 cases of
AdCC of the larynx, the exact location of the
tumor was available in 165 and of these 58.2%
arose in the subglottis, 32.1% in the supraglottis
and 9.7% in the glottis.
AdCC has a distinct biological behavior as
compared to other malignant tumors (slow
growth, propensity to neurovascular invasion,
high frequency of distant metastasis and
long-term survival with tumor) [96]. Another
characteristic of AdCC is that lymph node
metastases are infrequent with a reported
overall incidence of approximately 10%, but
this frequency may vary depending on the
location of the lesion [e.g. base of tongue
(19.2%), mobile tongue (17.6%), floor of
mouth (15.3%)] [117], and up to half of the
patients with nasopharyngeal AdCC [118]. In
our review of 252 cases of AdCC of the larynx,
information regarding the status of the regional
lymph nodes was available in only 156 cases
and of these only 24 tumors (15.4%) were
associated with lymph node metastasis.
The finding of enlarged cervical lymph
nodes in patients with AdCC of the larynx is
however not uncommon. Liu and Chen [110]
reviewed six cases of AdCC of the larynx four of
which underwent modified radical neck
dissection because of palpable cervical lymph
nodes (cN?) and all four showed no evidence of
metastasis on pathologic examination (pN-).
Calzada et al. [98] identified, over a 30-year
period, 11 patients with AdCC of the airway, six
of which had tumors of the larynx. One of these
patients underwent a modified radical neck
Table 3 Cases of reported adenoid cystic carcinoma of the larynx according to different time periods
Period No. of cases Age Sex Location Cervical lymph
node metastasis
Distant
metastasis
A 1912–1971 43 48.28 20M/10F 11 SG, 2 G, 13 SuG 3 Presenta 7 Present
1972–1990 67 55.44 23M/18F 17 SG, 6 G, 26 SuG 10 Presenta 12 Present
B 1991–2015 142 52.50 39M/25F 25 SG, 8 G, 57 SuG 11 Presentb 28 Present
A ? B 1912–2015 252 52.36 82M/53F 53 SG, 16 G, 96 SuG 24 Presentc 47 Present
G glottis, SG supraglottis, SuG subglottis
a Status of regional lymph nodes available in 65 cases
b Status of regional lymph nodes available in 91 cases
c Status of regional lymph nodes available in 156 cases
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dissection due to palpable nodal disease, but the
pathologic analysis of the neck dissection
specimen reported only reactive lymph nodes.
Testa et al. [103], also reported one case of a
glottic-subglottic AdCC with bilateral cervical
lymph node hyperplasia but with no evidence
of metastasis. In a national study conducted in
Denmark, Nielsen et al. [101] found four cases
of AdCC of the larynx. All were staged N0,
including the patient in whom a suspicious
node was surgically removed.
In contrast, in 1977, Olofsson and van
Nostrand [45] reported four cases of AdCC of
the larynx and 1 of them had metastatic foci in
three small paraesophageal lymph nodes. More
recently, Dubal et al. [108] reviewed 69 cases of
laryngeal AdCC of which 87.9% of the patients
were N0. The remaining patients were staged N1
(one patient), N2 (two patients) and Nx (one
patient) using the American Joint Committee
on Cancer staging system. Amit et al. [2] in their
international collaborative study of 270
patients who underwent neck dissection for
AdCC, identified two cases of AdCC of the
larynx, and one of them had positive lymph
nodes. In a similar paper of Amit et al. [3] they
reviewed the same series of 270 patients who
underwent neck dissection for AdCC. This time,
the authors identified six patients with AdCC of
the larynx and only one of which underwent
elective neck dissection. The definite pathologic
result of this neck dissection is unknown
because the results of all neck dissections were
analyzed together.
Considering these data, the incidence of
lymph node metastasis seems to be very low,
with anecdotal cases reported. There are
however several reports that contradict this
view. Spiro and Huvos [6] reported five
patients with AdCC of the larynx, 4 (80%) of
which had associated lymph node metastasis.
TREATMENT SUGGESTIONS
Specific data on neck dissection in AdCC of the
larynx are scarce. Therefore, we analyzed
mainly the incidence of clinically overt lymph
node metastasis in laryngeal AdCC. However, it
can be anticipated that when this incidence is
about 15.4% and the sensitivity of modern
diagnostic techniques to detect occult lymph
node metastasis is similar to that for head and
neck squamous cell carcinoma, the rate of
occult lymph node metastasis after current
diagnostic work-up would be around 7%–8%,
probably too low to warrant elective neck
dissection in this group. Moreover, patients
will be more at risk for distant than cervical
lymph node metastasis.
Adenoid cystic carcinoma with high grade
transformation (AdCC-HGT), however, is
another issue that requires special attention.
High-grade transformation (previously referred
to as dedifferentiation) is defined as the abrupt
transformation of a tumor into high–grade
morphology that lacks the original distinct
histologic characteristics [119]. These changes
may be focal within the tumor and, as a result,
AdCC-HGT may not always be appreciated
pre-operatively. AdCC-HGT is an aggressive
tumor with a high tendency to recur and
metastasize to the lymph nodes (at least 50%
or higher) and distant organs [120], as
illustrated by the supraglottic tumor reported
by Stillwagon et al. [52], which metastasized to
five cervical lymph nodes with extracapsular
extension, as well as to the liver, bone marrow,
brain, heart, lungs and kidneys. AdCC-HGT
must therefore be treated aggressively with due
consideration for neck dissection.
The best treatment of the ‘‘conventional’’
laryngeal AdCC remains controversial. Standard
treatment recommends a surgical approach
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with or without postoperative radiotherapy. Liu
and Chen [110] reported six cases of laryngeal
AdCC, all of which were treated with surgical
resection and postoperative radiotherapy. They
reported no local recurrences and only two
patients had distant metastasis (lung and liver)
with a maximum follow-up of 6 years. With
respect to cervical nodes, they did not
recommend neck dissection in the absence of
palpable lymph nodes (elective neck
dissection), considering that four cases with
palpable lymph nodes (cN?) were all free of
tumor on histologic evaluation (pN-).
Postoperative radiotherapy was recommended
in view of the submucosal and perineural
pattern of spread of this tumor. This explains
why partial procedures or even total
laryngectomy in AdCC may result in positive
margins. For example, Moukarbel et al. [88]
only achieved tumor free margins in 5 of 15
patients. In three patients results were not
available and seven had positive margins.
Only three patients suffered local recurrence.
In contrast, Calzada et al. [98] achieved tumor
free surgical margins in 5 of 6 patients (the sixth
patient’s margin status was unavailable)
including two patients who underwent partial
surgery. All the patients received postoperative
external beam radiotherapy. No cases of local
recurrence were documented and only one
patient had a distant failure.
In view of these data, neck dissection seems
to be an overtreatment in patients with AdCC of
the larynx. The reasons for not performing neck
dissection are: very low incidence of cervical
lymph node metastasis (probably under 15.4%),
low probability of neck recurrence (published
cases with lymph node recurrences are
anecdotal), need of complementary
radiotherapy after the surgery due to the
pattern of spread of this tumor (submucosal
and perineural) and the low possibility of
undiagnosed positive lymph nodes. The
reasons against not performing neck dissection
are: the option of performing a neck dissection
with a very low morbidity during the ‘‘open’’
surgery for the primary tumor and the
observation that the appearance of enlarged
lymph nodes in patients with AdCC is not
uncommon, raising doubts to the surgeon
about the correct diagnosis or the correct
treatment.
LIMITATIONS
After commenting on this information, we
would like to point out several limitations of
this review: first of all, we have tried to be
extremely accurate reviewing the cases
published and we have tried to include ‘‘all’’
the cases from the literature. We appreciate that
in the first period assessed (1912–1990) several
cases with inexact histologic diagnosis could be
found, but in order to be comprehensive, they
were included in this review. There are a lot of
cases with relevant information missing, but we
had to include the data given by the authors
although some of them did not give
information about T stage, histologic grading,
node levels involved, etc. As we have stated
above the majority of the articles are case
reports, and there are a lot of review articles
mixing the data of AdCC of different locations
in the head and neck.
CONCLUSION
Based on a thorough literature review, lymph
node metastases in AdCC of the larynx are
infrequent. In general, elective treatment of the
neck is recommended for patients with
squamous cell carcinoma of the upper
aerodigestive tract when the anticipated risk of
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occult metastasis is greater than 20%, based on
a widely quoted decision analysis model like
that proposed by Weiss et al. [121]. According to
this, for the most recent period 1991–2015, with
a more precise diagnosis of the tumor, 142 cases
were observed of AdCC of the larynx and
between them 91 patients had data pertaining
to lymph node status. Only eleven of the 91
patients (12.1%) had nodal metastasis and in
the previous period investigated (1912–1990)
the incidence was also less than 20%. Therefore
we think that elective neck dissection is not
indicated, particularly if the neck is carefully
examined by ultrasound and ultrasound-guided
fine-needle aspiration biopsy in diagnostic
work-up and follow-up.
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